A 43-year-old bodybuilder with an extensive history of anabolic steroid and androgenic agent use was admitted to hospital having been found collapsed and unresponsive, with a five-day history of diarrhoea. Paramedics gave hydrocortisone and intramuscular adrenaline for an erythematous rash on his anterior thorax.
from the ventilator as the patient had a strong cough reflex and was moving all four limbs. Unfortunately he deteriorated, with increased ventilatory requirements, increasingly labile pulse rate and hypertension requiring glyceryl trinitrate (GTN) infusion. He developed decerebrate posturing to pain with upgoing plantar responses. Peripheral reflexes were depressed but present. The pupils were unresponsive to light; there was no papilloedema evident. There were no vestibulo-ocular reflexes although the corneal reflex was preserved.
Six days after admission, the patient was almost completely areflexic. Pupillary and peripheral reflexes were absent, although corneal responses and spontaneous breathing persisted.
Magnetic resonance imaging of the brain was entirely normal. An electroencephalogram showed cyclic 7-8 Hz activity with intermittent 6 Hz theta and beta activity, suggesting a non-specific toxic or metabolic encephalopathy. All metabolic, autoantibodies and microbiological investigations including additional lumbar punctures provided no further insight. A comprehensive toxicology screen including opiates, benzodiazepines and aminoglutethimide was undertaken following advice from the local poisons unit (Llandough Hospital, Cardiff, UK), which proved negative. Nerve conduction studies showed no evidence of botulinum poisoning.
Seventeen days post-admission, upper limb reflexes became evident and very limited upper limb movements were observed in response to pain. Three days later, transfer to a general medical ward was arranged for his care to continue with the working diagnosis of an alpha coma, cause unknown.
On a general ward, his upper limb movement amplitude increased although it was still purposeless. Six weeks after admission he occasionally obeyed commands and yes/no
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A 43-year-old bodybuilder with a history of anabolic steroid abuse was admitted having been found unresponsive. Examination revealed antecubital fossae contusions but was otherwise unremarkable, as were all initial investigations. Deteriorating Glasgow Coma Score necessitated tracheal intubation. Early attempts at weaning from mechanical ventilation coincided with marked haemodynamic instability and decerebrate posturing to pain with upgoing plantar responses. The patient subsequently became almost completely areflexic, although corneal reflexes were preserved and spontaneous breathing remained. An electroencephalogram showed evidence of a non-specific toxic or metabolic encephalopathy, despite a negative toxicology screen and consistently normal imaging. In the following weeks, a gradual spontaneous improvement occurred. Fourteen weeks after admission, the patient walked out of hospital having made an almost complete recovery. Possible causative factors are discussed, as well as the complications and challenges of managing bodybuilders abusing anabolic agents. These patients require both vigilance and an open mind, as the potential for complications is varied and potentially multi-systemic.
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answers were elicited from tongue movements. Over several weeks, his oral musculature ataxia improved, enabling verbal communication and a pureed diet.
After extensive rehabilitation there remained slight right upper limb weakness and occasional diplopia with some residual anisocoria. Fourteen weeks after admission, the patient walked out of hospital to return home.
Following discharge, he has been regularly reviewed by neurorehabilitation and psychology teams. Physically, the patient had slightly impaired balance and mild right-sided weakness for a time. In the short term, there were some cognitive problems, including impaired short-term memory and distractibility. However, further bedside testing revealed average or above average performance in most functional areas. No further imaging was performed. Just over one year after admission, the patient underwent further outpatient review. At this time he had no complaints of cognitive impairment, and had returned to full-time employment.
Background information
Shortly before discharge, the patient was interviewed to gain further information with regards to the aetiology of the brain injury and to gain consent for publication. He had a background of illicit drug use including cocaine, cannabis and benzodiazepines. He was 'bodybuilding' and at the time of admission using three different anabolic agents (Trembolone, Testolic and Boldenone) on a rotating basis with one steroidfree day off every week. He was also using a wide variety of adjuncts for management of unwanted side effects of anabolic agents. A full list of medications found at his house is shown in Table 1 .
Prior to admission the patient was working full time, as well as working several night shifts as a doorman and was weight training. On the night of admission, he had consumed approximately 40 mL of vodka, and smoked a small amount of cannabis. No other drugs had been used.
He recalls waking up and being unable to walk to the bathroom, tried to crawl on his hands and knees. However, lacking the strength and coordination to do this, he fell several times. His next memory was responding to someone instructing him to move his tongue six weeks later.
Discussion
The exact cause for this patient' s deterioration and coma remains unclear although it is highly likely that the heavy androgenic agent usage in the preceding weeks and months have contributed. Although there was a degree of illicit drug use prior to admission, the quantities were not sufficient to have caused the observed deterioration. In addition, all agents being used were described as from a safe and reputable source, and were all products used previously.
The most significant deterioration was while in hospital following the decision to wake and wean from mechanical ventilation. This initially manifested as pulse and blood pressure lability, which has been reported in bodybuilders in response to anaesthetic induction, but not withdrawal. 1 The progressive hyporeflexia resulting in almost complete areflexia was, with the exception of spontaneous breathing and corneal reflexes, approaching consideration of brainstem death.
Within the bodybuilding community, many of the shortterm unwanted side effects of steroid abuse are well known. As such, numerous pharmacological rationales have been developed to manage these, as demonstrated by the astonishing range of agents collected at the patient' s house, all of which have their own side effect profile that can influence management.
In addition to the use of anabolic agents and their associated complications, other recreational drugs sometimes used alongside anabolic agents also have their own difficulties. Of the possible agents implicated in this case, gamma hydroxybutyric acid (GHB) or its metabolite gamma butyrolactone perhaps fits best with the clinical picture in this case, as has been described previously. 3, 4 Research into its effects were first conducted in the 1960s and it has gained popularity as a drug of abuse due to its euphoric effects. However, it has also become popular in the bodybuilding scene since originally being marketed as a 'safe' bodybuilding and fatburning compound and has subsequently become a banned substance.
However, the patient vehemently denied taking GHB, although willing to talk openly about other illicit drugs used at the time and previously. Furthermore, a recent case series had a maximum length of coma of 110 minutes, 5 far shorter than the period in this instance.
Other substances abused by bodybuilders linked to coma and neurological impairment have included insulin and Table 1 List of medications and products found alongside patient prior to admission.
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caffeine. In addition, neurological symptoms have been reported in an androgen-abusing bodybuilder due to cerebral venous sinus thrombosis, 6 although MR venogram ruled this out as a possibility in this case.
A review of the literature reveals extensive reports about the long-term risks of anabolic and androgenic agents. 2, 7, 8 By the very nature of these agents, there is a wide variety of multisystemic physiological consequences that are of relevance to the management of bodybuilders in the critical care setting. In addition, there are direct risks of injecting, as well as risks of needle sharing which should not be overlooked.
Psychological and neurological effects are varied, but the mood swings and aggressiveness associated with steroid abuse, often referred to as 'roid-rage' are just one dimension. Higher levels of substance abuse, depression, suicidal tendencies and high-risk behaviour are all recognised. 8 In addition, cerebrovascular accidents have been reported in steroid-using athletes, [9] [10] [11] possibly due to elevated platelet count and aggregation in steroid abusers. 8 Other central phenomena described include a case of lethal cerebral oedema in a steroidabusing, previously healthy 21-year-old. 10 Withdrawal and dependency disorders are recognised, however unlike in this case, these typically produce a central non-adrenergic hyperactivity. 7 Adverse cardiovascular effects often focus on acute myocardial infarction and a deleterious lipid profile. 12 Other adverse cardiovascular effects include left ventricular hypertrophy, altered diastolic function, and subclinically impaired left ventricular function. In addition, a number of other adverse cardiovascular effects have been reported including arterial thrombosis, pulmonary embolism and several cases of sudden cardiac death. 13 Endocrine implications of androgenic agent abuse most obviously involve suppression of the hypothalamic-pituitarygonadal axis and subsequent hypogonadotrophic hypogonadism. Impaired thyroid function, at least in part due to direct inhibition of synthesis, is recognised. 14 Impaired glucose tolerance and insulin resistance is also seen. 7 However, the use of insulin as an adjuvant anabolic agent by some bodybuilders may partly explain this, as well as adding a further dimension to the challenge of managing these patients.
Hepatic complications, in particular cholestatic jaundice are well described. However, other serious implications such as subcellular hepatocytic changes, peliosis hepatis and hepatocellular hyperplasia, 7 as well as tumour risk 15 are also recognised.
Acute renal impairment is not a common complication; however, the raised skeletal muscle mass associated with steroid use causes raised serum creatinine, blood urea nitrogen and uric acid, all of which normalise with steroid cessation. 16 However, acute renal failure, although a rare complication of steroid abuse, has been reported with IgA nephropathy, 17 diffuse membranoproliferative glomerulonephritis 18 and in association with rhabdomyolysis. 19 Bodybuilders also have high levels of eating disorders, comparable to the incidence in sports such as ballet and gymnastics. 20 This is often associated with a desire to achieve leanness for competition purposes. However, outside competitions there is often a seemingly contradictory drive to gain weight and lean body mass. This phenomenon, often associated with obsessive tendencies, has been called reverse anorexia or body dysmorphism. 21 If the patient is acutely unwell, there are further challenges in managing someone who may seem well nourished but may be actually severely malnourished with associated severe nutrient deficiencies.
Conclusion
This is a unique case, which although lacking definitive cause, demonstrates a remarkable spontaneous recovery to almost entirely normal function. Due to the potential complications of anabolic steroid abuse, and the poly-pharmaceutical approach for controlling side effects, managing these patients when acutely unwell requires both vigilance and an open mind, as the potential for complications is varied and potentially involves all body systems.
